In 1993, a 21m NOK (3m US$) national campaign against trade with illegal spirits (homebrewed or smuggled) was launched in Norway. This article reports results of its evaluation study. Surveys covering the age range 16-80 were carried out just before the campaign started and 1 year later. Half of those responding at baseline as well as a new sample were surveyed after 1 year. While at baseline 48% reported to have drunk and 16% to have bought illegal spirits during the last 12 months, the corresponding figures after 1 year were 42 and 14%. Significant associations between being exposed to the campaign and reduced use and buying of illegal spirits were found. Further, use and buying of illegal spirits at baseline, and stopping to use and buy illegal spirits from baseline to follow-up were analyzed in bivariate and multivariate logistic regression analyses. In the multivariate prediction of stopping to use illegal spirits, only behavioral norms and significant others' opinions (both measured at baseline) obtained significance.
Introduction
A large share of illegal alcohol consumption in Norway is homebrewed spirits and spirits smuggled into the country. The volume of such illegal spirits has been estimated to be almost as much as the volume of the spirits sold legally through the Norwegian State Wine and Spirit Monopoly (Aas, 1994) , which was about 1 1 pure alcohol per inhabitant 15 years and older in 1993 (Aas, 1994) . Using a procedure described by Nordlund (1992) , the total national alcohol consumption per person above 15 years was estimated to be about 6 1 pure alcohol in 1993 (Aas, 1994) .
In 1993, the Norwegian government allocated 21m NOK (3m US$) to a 30 months national campaign against illegal spirits trade. The campaign (Action against Illegal Spirits Trade) was designed by the National Directorate for the Prevention of Alcohol and Drug Problems, and an evaluation study was carried out by the National Institute for Alcohol and Drug Research (SIFA). Originally, the aims of the campaign included the following:
• Reduce illegal trade with smuggled and homebrewed spirits.
• Reduce demand for illegal spirits, and strengthen negative attitudes in the general population towards smuggling and distillation of homebrewed spirits.
• Increase professional knowledge about smuggled and homebrewed spirits.
• Increase public understanding and support for a complete Norwegian alcohol policy aimed at reducing these problems.
• Increase public understanding and support for current Norwegian alcohol policy.
The major focus of the campaign, however, was on reducing the trade and use of illegal spirits. The campaign consisted of the following activities:
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• Mass-media commercial messages in several media (including three television channels).
• Editorial attention on illegal spirits in the news media.
• A series of 2 day seminars to train professionals who sometimes come into contact with illegal spirits as part of their job.
• A package of facts and information about illegal spirits for use among professionals.
• An artistic series of photos of illegal spirits related situations was displayed in exhibitions around in Norway during a full year.
• A documentary photo book was produced and distributed.
• Local grass-root projects on the prevention of illegal spirits sales and use received financial support during the campaign period.
• A 45 min documentary film about illegal spirits trade was presented on the largest TV channel with an estimated 30% viewer coverage.
• A movie about smugglers was being produced, but not shown during the campaign period covered by the present evaluation study.
• Information was distributed at workplaces in collaboration with the largest Norwegian employee and employer organization.
• Information was sent to all high schools in Norway in 1994 and to all junior high schools in 1995.
• A short story competition and different local projects were started in schools, and a book with 25 short stories was produced and distributed.
During the campaign, preliminary results from the first two evaluation surveys were fed back to the campaign designers. Some of that information was utilized in the ongoing campaign and the feedback also told the campaign designers that their campaign at halfway was received favorably. The purpose of this paper is to examine changes in the purchase and use of illegal spirits from the baseline survey to the 1 year follow-up, and, furthermore, to study the associations between such changes and campaign exposure. Changes in beliefs and subjective norms as well as associations between such factors and behavior change will also be covered. Results from a more long-term follow-up will be reported at a later stage.
Methods

Samples and response rates
The Central Bureau of Statistics of Norway administered the collection of data. Baseline gathering took place in fall 1993, immediately before the campaign started. We used a combination of standardized interviews (including items of demography as well as three core questions on use of alcohol) and questionnaires (questions on use of alcohol and other topics).
Among the 2484 individuals selected for the baseline data collection, interviews were obtained with 1744 individuals (70%). Among these, 63% were interviewed personally at home while 37% were interviewed by phone. A total of 1646 individuals (66%) returned completed questionnaires. By combining data from interviews and questionnaires, we obtained answers from about 79% of the gross sample on three alcohol-related questions.
Half of those who responded at baseline were followed up 1 year later. The other half of the sample from baseline were followed up in fall 1995. A new group of subjects was included in the study at the 1 year follow-up and this group was also followed up in fall 1995. Results from the 1995 data collection are not included in the present analyses.
We used the same data collection procedures with about the same response rates for the new subjects recruited into the study at the 1 year follow-up as for the baseline data collection. From the new sample at the 1 year follow-up (2231 persons), interviews were obtained with 74%. Among these, 76% were interviewed personally at home while 26% were interviewed by phone. Completed questionnaires were returned by 67%.
The sample was selected by means of their personal identification numbers (a unique 11 digit code allocated to each individual Norwegian citizen). This allowed for comparing non-responders and responders with regard to age, gender and geographical region. The over-or under-representation of various subgroups at baseline as well as among those who were recruited at the 1 year follow-up was negligible (1-2 percentage points or less).
Fifty-seven percent of the non-response to the interview at baseline was due to refusal, 24% could not be reached at their homes, 6% reported of an illness and 14% gave other reasons (Aas, 1994) .
Examination of those who were recruited at baseline and followed up after 1 year, revealed that the 67-79 year olds were slightly underrepresented at follow-up (1.9 percentage points). Other deviations caused by non-response at followup were negligible.
Questionnaires
Information regarding age, gender and geographical location were available for all eligible subjects since they were selected through their personal identity number. Further sociodemographic and other background information was collected through the questionnaires.
The questionnaires used at baseline and followup were almost identical. A few items related to awareness of the campaign were added at followup. The questionnaires started with general questions about Norwegian alcohol policy followed by items about their own alcohol consumption. Next were some items about attitudes to the more professional illegal spirits trade. Homebrewed spirits was focused through the next 50 items: knowledge, talking about it with others, significant others' opinions, been offered to buy, having used, bought or made it oneself, where it was bought, intentions to buy, behavioral norms, and opinions about punishments to use. In the next section of the questionnaire a series of similar questions on smuggled spirits followed.
The two criterion variables used in the regression analyses in this paper were two items measuring use of illegal spirits and two items measuring purchase of illegal spirits during the last 12 months. The questions were worded as follows:
• Have you during the last 12 months drunk any homebrewed spirits (or beverages containing homebrewed spirits)? • Do you think you have drunk smuggled liquor or spirits during the last 12 months? • Have you during the last 12 months bought homebrewed spirits that was made by others? • Have you during the last 12 months bought liquor or spirits that was smuggled in?
Response options for all four items were 'yes' (score 1) and 'no' (score 0). In some analyses, these variables were combined into one use and one buying sumscore. A positive score on one or both variables in each pair was scored as 1 and negative responses on both items in one sumscore was scored as 0. Six other sumscores were constructed.
The attitude towards alcohol policy sumscore was formed by adding together responses to seven items. The items dealt with alcohol regulations in Norway (two items), smuggling and trade with illegal spirits (two items), the Norwegian State Wine and Spirit Monopoly, the prices of alcohol, prevention of homebrewing, and the Norwegian alcohol policy in general. High score means support for a more liberal alcohol policy.
The attitude towards illegal spirits trade sumscore was based on nine items. Five of these focused on different reasons people could give as support for buying illegally: prices of legal spirits are too high; long distance to one of the wine and liquor monopolies; being supportive of culture and tradition by buying illegally; the illegal share of the market is so small that it does not matter; and illegal trade is exciting. Four items focused on negative aspects of trade with illegal spirits: illegal traders will also sell to minors; illegal trade contributes to organized crime; to increasing alcoholrelated problems; and an increasing illegal drug trade. These items were measured on five-point scales ranging from agree to disagree.
Factor analysis (maximum likelihood extraction, oblique rotation) revealed two factors. The interfactor correlation was, however, as high as 0.67. A one-factor solution was therefore preferred and one combined sumscore comprising all nine items was constructed. The a for all nine items combined was 0.80. High score means a liberal attitude and expecting few problems from professionals' trade with illegal spirits.
The attitude to punishment for production and purchase of illegal spirits sumscore was based on five items. These included statements on the following: making homebrewed spirits for own use; making homebrewed spirits in order to sell it; smuggling of two bottles for own use; buying 5 1 96% spirits; and smuggling and selling large quantities of spirits. Six response categories were offered: no penalty at all, four levels of fine and imprisonment. High scores indicate that low levels of punishment are preferred.
The significant others' opinions sumscore was based on five items. Informants were asked: 'What do you think those people who mean the most to you would think if they learned that you...
• served them homebrewed spirits • served them smuggled in liquor or spirits • recently had bought a couple of liters of homebrewed spirits • recently had bought a couple of liters of smuggled in liquor or spirits • recently had sold some liters of homebrewed spirits which you had made yourself.'
The five response categories ranged from 'they would have strongly disliked it' to 'they would think that it was just fine'. A high score means that liberal and accepting norms were perceived. The fifth sumscore measured behavioral norms with four items including 'What proportion of all liquor we drink in Norway do you think are homebrewed spirits or smuggled in'. The seven response categories ranged from almost all (over 90%) to little or nothing (less than 10%). The three other items dealt with whether they had any in their circle of acquaintances who drink homebrewed spirits; who makes homebrewed spirits and sells it to others; or who has bought smuggled in liquor or spirits during the last 12 months. These three last items had all dichotomous yes/no options and in the sumscore they were scored 0-2, 0-5 and 0-4. A high score means behavioral norms favoring purchase and use of illegal spirits.
The sixth scale measured availability with four items. Two items were 'Have you during the last 12 months been offered to buy homebrewed spirits; ...to buy liquor or spirits that were smuggled into the country' and answer options were 'Yes, several times', 'Yes, once' and 'No'. The other two items were 'Do you think that you within a couple of days could manage to get hold of a couple of liters of homebrewed spirits [... smuggled in liquor or spirits], if you had wanted to'. The three answer options were 'Yes, quite certain', 'Maybe' and 'No, probably not'. A high score means more offers to buy both kinds of illegal spirits.
Subjects with missing values on not more than half the number of items on one or more of the six sumscores, were given a valid score on the sumscores. These were estimated from the mean values of each subject's valid answers. The six sumscores were transformed to z-scores before they were included as predictors in logistic regression analyses.
Statistical analyses
Statistical analyses were performed on SPSS for Windows, version 6.1, and included crosstabulation, x 2 testing for contingency tables, oneway analysis of variance, two-way analysis of variance with repeated measurements, Cronbach's a, McNemar's test for the significance of changes and bivariate as well as multiple logistic regression analysis.
Results
Changes from baseline to follow-up
As shown in Table I , the proportion reporting use of homebrewed spirits had decreased by 6.8 percentage points {P < 0.001) in the longitudinal sample and by 3.4 percentage points (not significant) when comparing the independent samples. Reported use of smuggled spirits had decreased by 6.1 percentage points (P < 0.001) When combining data from the longitudinal sample and the independent samples, use of illegal spirits had decreased from 47.9 to 42.2% and purchase of illegal spirits had decreased from 15.5 to 13.5%.
Mean values of four of the six sumscores (attitude to illegal spirits trade, attitude to punishment for use or purchase of illegal spirits, significant others' opinions and behavioral norms) also changed significantly in the direction intended by the campaign designers between baseline and follow-up, although the changes were modest compared to their standard deviations (Table II) . Significant changes were obtained for both paired and independent samples on: attitude to illegal spirits trade (P < 0.01 and P < 0.001), attitude to punishment for use or purchase of illegal spirits (P < 0.05 and P < 0.05) and significant others' opinions (P < 0.001 and P < 0.05). Only paired samples reached statistical significance on behavioral norms (P < 0.001), although there was an insignificant tendency for the independent sample to change in the same direction.
In order for Cronbach's a to function as a valid measure of reliability, the items have to be regarded as parallel measures of an underlying or common factor. This is a reasonable assumption for the attitude sumscores. The a for the attitude sumscores ranged from 0.79 to 0.82. The items in the three last sumscores cannot to the same degree be regarded as parallel measures of their respective latent variables. Although Cronbach's a values might not function as a valid measure of reliability for these three scales, the a values do indicate to what extent the variables in each sumscore are intercorrelated. In particular, the four variables constituting behavioral norms were poorly inter-related.
Exposure and its associations with change
When including all subjects (n = 1978) who had answered the questionnaire and/or interview at T2, a total of 66.1% reported they had been exposed to the campaign. Among the 591 subjects who had filled in questionnaires at both baseline and follow-up, 60.4% reported to have been exposed to the campaign. Table HI shows proportions who had used or bought illegal spirits at baseline and at followup by self-reported exposure to the campaign for the longitudinal sample. Use decreased by 9.7 percentage points among those exposed (x 2 = 14.42, P < 0.001) and by 5.7 percentage points among the unexposed (x 2 = 3.35, P = 0.07). Purchase decreased by 3.4 percentage points among the exposed (x 2 = 3.03, P = 0.08), and increased insignificantly by 1.7 percentage points among the unexposed. Table IV presents changes in use, purchase and sumscores from baseline to follow-up among "Mean values at T2 were significantly lower both for paired samples (I = 2.33, P < 0.01) and for independent samples (( = 3.90, P < 0.001). (All /-tests use one-tailed P values.) b Mean values at T2 were significantly lower both for paired samples (I = 1.73, P < 0.05) and independent samples (I = 1.75, P < 0.05).°M ean values at T2 were significantly lower for paired samples (f = 4.02, P < 0.001), and independent samples (i = 1.95, P < 0.05).
d Mean values at T2 were significantly lower for paired samples (t = 4.41, P < 0.001), but not for independent samples <J = 1.17, P = 0.12). those who were and those who were not exposed to the campaign. All changes were more favorable among those who had been exposed to the campaign as opposed to those unexposed and for the following sumscores a significant difference in change was obtained (two-way ANOVA, interaction tests): significant others' opinions (F = 5,93, d.f. = 561,1, P < 0.05) and behavioral norms (F = 9.33, d.f. = 579,1, P < 0.005). Two-way ANOVA with repeated NS measurements was applied in order to examine whether the changes in scores from Tl to T2 were different between those who reported to be exposed versus those unexposed. ANOVA between those exposed and those unexposed showed all but one (attitude to illegal spirits trade) of the six sumscores to be significantly higher at Tl among the exposed subjects.
Predicting use and purchase of illegal spirits
In order to examine the relative importance of the six sumscores for use and buying of illegal spirits, and their ability to predict stopping use and purchase of illegal spirits, four logistic regression analyses were conducted. All sumscores were z-transformed. Consequently the odds ratios are comparable across the six predictors. Bivariate analyses revealed that all predictors were significantly associated with both use and purchase of illegal spirits (Tables V and VI). In the multivariate prediction of use, behavioral norms obtained the highest adjusted odds ratio (2.22), while significant others' opinions came second (1.91). The multiple logistic regression with purchase as the criterion variable showed that availability was the most powerful predictor (2.24). Attitude to illegal spirits trade and behavioral norms came second and third (OR = 1.56 and 1.52).
Table VII includes only subjects who reported to have used illegal spirits at baseline. All six predictors in Table VII were significantly associated with stopping drinking illegal spirits during the last 12 months in the bivariate analyses. In the multivariate analysis, only two predictors proved to be significant: behavioral norms (OR = 0.60) and significant others' opinions (OR = 0.66).
A similar analysis was carried out among those who reported to have bought illegal spirits at baseline (85 subjects). In a multiple logistic regression analysis with purchase of illegal spirits as the criterion variable and the sumscores as predictors, none of the predictors obtained significance. Changes in the sumscores were analyzed against changes in purchase and use of illegal spirits. No significant associations were found. The unreliability of difference scores and the effects of such unreliability when analyzing difference scores against difference scores for a limited number of subjects calls for caution. The risk of wrongly accepting that associations do not exist (type II error) is obviously high.
Analysis of attrition
Among the 799 subjects who completed the questionnaire at baseline, 591 subjects completed the questionnaire at follow-up, while 208 did not. When comparing these groups, no significant differences in use of homebrewed or smuggled spirits were found.
The proportion who reported to have bought homebrewed spirits at baseline was 10.2% among those who responded at follow-up and 17.1% among non-responders (P < 0.01). For the purchase of smuggled spirits the corresponding figures were 6.7 and 11.4% (P < 0.05).
Discussion
Results from the present evaluation indicate that the Norwegian campaign against purchase and use of illegal spirits has contributed to less use of such alcoholic beverages. The more favorable change in use among those who reported to have been exposed to the campaign strengthens the assumption that the changes which were reported actually are related to the campaign. Similar differences in change between those who were exposed and those who were not exposed were found also for attitudinal and normative predictors.
Official sales of liquor in Norway increased by 4.2% from 1993 to 1994, and the sales of wine and beer also increased. This was the first time in 7 years the official sales of alcohol increased; the total increase between 1993 and 1994 was 3.3%. The increased official sales figures indicate that legal consumption to some extent replaced illegal consumption.
Changes in health-related behaviors following mass media campaigns are rare (Redman et at., 1990; Edwards et al., 1994) . Changes in knowledge, beliefs and attitudes are more commonly observed. One explanation for the behavior change observed in connection with the present campaign might be its reasonably generous budgets, allowing for a rather comprehensive communication plan, and the fact that it was long lasting and used several different channels. It should also be noted that the campaign was frequently referred to and debated in the mass media, and was commented on in a large number of editorials. Of particular importance was probably the simple and focused message on the negative consequences for the community of the illegal spirits trade (Moskowitz, 1989) .
Further, it might also have been important that a substitute for illegal spirits, i.e. legal alcohol, is available. The kind of behavior change aimed at in the present campaign is far less demanding than campaigns aiming at reducing the consumption of alcohol or other addictive substances. When substitute behaviors exist, the barriers against behavior change are considerably lowered.
The illegal spirits trade and use has not been focused in any campaigns in Norway since the 1930s. The campaign presented messages which are new to the present Norwegian population. The potential for behavioral effects is, therefore, considerably better than is the case for campaigns which repeat messages which are well known. The campaign has focused on a connection between illegal spirits trade, on the one hand, and increased organized crime and increased uncontrolled sales to minors (young adolescents), on the other. These are likely to be quite appealing arguments among most people.
Based on previous research on mass mediated health education campaigns, it has been suggested (Flay and Burton, 1990; Aar0, 1991) that mass media campaigns are more effective if they succeed in stimulating interpersonal communication and thereby releasing social support for behavior change. The present study has revealed that significant others' opinions and behavioral norms are significant predictors of purchase and use of spirits even after controlling for availability and attitudinal sumscores. Furthermore, significant changes from baseline to follow-up in significant others' opinions and behavioral norms were registered. These changes were significantly stronger among those who were exposed to the campaign as opposed to those who were not. These findings are supportive of Flay and Burton's assumption that campaigns may stimulate social support for behavior change.
One of the mechanisms through which the campaign might have worked could be that the threshold for significant others' to influence potential users has been lowered by the campaign. The potential user and buyer might correctly be more afraid of negative social sanctions if he/she uses or buys illegal spirits after the campaign. This explanation was supported by the finding that significant others' opinions at baseline were related to reduction in the use of illegal spirits.
It must also be recognized that a change in attitude to the illegal spirits trade took place. This change was particularly evident among those who had been exposed to the campaign. Attitude to the legal spirits trade was significantly associated with purchase and use of illegal spirits at baseline. Although attitudes to the spirits trade at baseline were not significantly associated with having stopped using illegal spirits during the campaign, attitude change cannot be excluded as a factor contributing to the campaign effects.
This evaluation study indicates that the Norwegian campaign against purchase and use of illegal spirits has had some impact on the use of such alcoholic beverages. Comparisons between responders and non-responders at follow-up indicate that non-response has had limited impact on the results obtained.
Lack of a control group is an obvious weakness of the present evaluation. We have no reason to believe, however, that purchase and use of illegal spirits was going to decrease during the period covered by the campaign. The consistent differences in change between those who were exposed to the campaign and those who were not contribute to strengthening our confidence in the results.
When examined in the longitudinal sample, changes in use of illegal spirits are rather convincing. These changes are slightly less favorable when comparing the cross-sectional samples (see Table I ). With identical sample sizes and identical differences over time, significance is easier to obtain in a longitudinal sample. However, the magnitude of change also seems to be more pronounced in the longitudinal sample. This may be explained by non-response at follow-up among those who participated at baseline. Furthermore, we may hypothesize that being interviewed at baseline may contribute to making the subjects more aware of the topic and perhaps more open to being influenced. It must be recognized, however, that all changes in purchase and use of illegal spirits which were observed through comparing the cross-sectional samples are in the same direction as those observed in the longitudinal sample. This contributes to strengthening our confidence that the changes observed in our samples reflect changes which actually took place in the Norwegian population during the first year after the campaign against the illegal spirits trade was launched.
